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Host Processors
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Queuing and transmission delays






X-ZNNXJ_`Xa^JP2ORX2¢:pNY~O9P{_D^JL`P³L`e[XJ^&lNcJe`jP2X-XJe[c-XY~pNn ^-L`P´p`P2^£eBcJ¸ 0 zy~P2p ^-L`Pzc!Yg^a^-cazNZ`^JP2X2¢^JL`P@XaP
X-ZNNXJ_`Xa^JP2ORXj2Y~p³mP&Y[pNYg{_`XaP@n´B_³OP@Y~pNXegP\NY~j^lNcae`jP2nNZNcJP2Xo^-LNYg^{|P2^ZNXo/pmn¯^JL`P7£e[c-XJ^hjY~XJP












	    	
  
	       	   
	         	  
  
 
	      
	  
  
	       
	  
  
	         































KLNP©cJY~^aze[pNY~{|P´mP@L`zpmnªe[ZNclNcJe]jP2nNZmcaP zXnNP2X-jcJz/P2n zpª^JLNPÅe~{{e£zp`§^-L`PeBcaP@O!¢:£:L`zjL zX^JL`P
[P2p`P@cJY~{|z®2Y~^aze[pe~GY[p&eBcaz~zpNY~{¼cJP2X-Z`{^n`P2X-jcJz/P2n(B_  zZ(Y~pmn  Y_B{Y~pmn©|Q$¥$&% ¿]Ã  ¿ ('*),+.- Nµ¶§º mµ7·~µ[·  È¶¸µ(· µ¶ !2mµÞ·;&  È¶  ;  » Èº   "! & !µÞ·!º» !2mµ-·& |µ  !µº» 	
º  !;!R»g¶   -»Þµ !2!»0/  	9º mµ Jµ "! g¶°» µ»
 	»-  Þµº È¶ -  -; /ººµ ¶1/:º mµ¶§º NµJµ "! ¶
» µ»  Èº N»&`º/Ü· |µ9º-Rµ   Ü»º» Èº/È¶©º Nµ /ºº¥µ¶ È¶	   ; º ;! È¶ !Þº ¶Þµ !--µ-µ |µ;!µÞ·
;!3!»@»¶  ! N» ! ! %8 |µ2  Þ»--·;È¶  º»º Nµ'ºº  %8'&`ºµ !43
wj2je[c-n`zp`R^aeR^JLNP^JL`P2e[cJP2O £PXazORl`{|_!p`PP@n!^aeXa^-ZNn`_^JL`PX-jL`P2nmZ`{|Poe~5^-L`PO9e[XJ^nNP2ORY~pNnNzp`





KL`P{P2pN~^JL:9³eg¸^JL`PNZNXJ_l/P2cJze]n9jY[p/PjeBO9lmZ`^aP@n9B_O9P@Y~pNX5eg¼YoXazORl`{|Pz^aP@cJY~^azy~Pe[c-OZ`{Y/; 9 =< 	   
 	  
 9  
	  >8? 9  	@  !aQ "
£:LNP2cJP >8? 5 @ zX^JL`PjZNOZ`{Y~^azy~Po£e[c-[{e[Y[n&Y~^^azOPA5Þ¢ Èµ ¸^-L`PX-ZNO e~5^-L`PjeBORlNZ`^JY~^aze[p!^azO9P2Xe~
^-L`P^JY[XJ7zpNXJ^JY[pNjP@XY~c-cazy~P@n7/Pe[cJP^azO9PA5
>8? 5 @  






 »; "!º-¶; ! "!
	»µ~·  È¶¸µ NµÞ·& |µÞ·µ ¹6Rµ"!Þº %8'&`º¥µÞ· !Þºµ! Q[Q
KL`PjeBO9lmZ`^JY~^aze[pozp 4d±]ZNYg^Jz|eBp !aQ-"¼zXXJ^aeBlNl/P2n£:L`P@p^£ekjeBpNXaP@jZ`^Jz|y[P%yYg{Z`P2X5Y~cJPGe[ZNpmnP2±]ZNY~{é¢
^-LNYg^ozX¢ 9  














nNP2Y~nN{|zp`P2X7£z|^-L`zp 9Deg%Y9^JY[XJ , XzpNXJ^JY[pNjP
  




      	  !s "
£:LNP2cJP  ?  @ ! #"       %$ 

	
& ')(+*1 -,/. 10 *32(  
54 761.8(96:2<;    =(  
KLNP9£e[c-XJ^hjY~XJPcJP2X-l/e[pNXJP^JzO9P  












l/P2cJze]n4KL`zX5zX5^Jc-Z`Pde[cN\`P2nlmcaze[cJz|^_X-jL`P2nmZ`{|zp`/¢@£:LNP2cJPd^JLNPp`e[^aze[peg  Èº# È¶ !º g¶mº]LNY~XG/PP@p






je[ORl`{P^Jz|eBp ^azO9P9e~dY&^-Y~X- , XzpmXa^-Y~pNjP£z^JL³n`P2Y[n`{|zp`P>m¢OZNXJ^/P9^-L`P9P2pNn©egYNZNXJ_ÅlmP@caze`nÅzp
£:LNzjL9Yg{{`P\`P2j2Z`^aP@nzpNXJ^JY[pNjP@X%LNYy~Pn`P2Y[n`{zp`P@XG{|P@XJXG^-LNY~pe[c5P@±BZmYg{`^ae/G ¥/£PY[caPY~N{|P^aeoP\`Y[O9zp`P
Y~{|{¸XJZmjL7lmP@caze`nNX2¢BB_R^JY[[zp`^-L`PORYg\]zOZmO {P2pN~^JL7£Pkj2Y~pR¸pNn^JLNPk£e[c-Xa^a¥j2Y~XJP:caP@XJl/e[pNXJP:^JzO9Pke~
Y9^-Y~X-/%KL`Poe[{|{e£zp`{P2ORORYjLNY[cJY[j^aP@caz®P@Xd^-L`Pzp[^JP2cJP2XJ^azp`RNZNXJ_l/P2cJz|e`nNX2?d¿  ° '*),+  Nµ d»- !º¹ ;!µ Jµ ! `»g¶ !µ&º#µ» 	 ©º ;!   "!	»;&`¶¸· È¶ 98 & !  Nµ  Ü»@· È¶   
 »gº mµ 7º  !;! -Jµ Jµ'|µ !µÞ· !¶2 J»¶¼»;& !  ºTº mµ 8Þµ  È¶m¶ È¶  » 	7º Nµ `µ Ü»@· g¶¸·©º mµ¶ ºTº Nµ'
    &  'gº¥µ 2-!µ-µ<@   & JµBA 83C7D à4ÝÞÖÖéâèà/äéÔà¼äÝÞÖÛÖmÝÞÚéà
ÙÚÜåàhÚéàhåßæ¡áÙádåàhìaÚÜàaÝÞÖÕ×á ÞÝÞø×âàhÖ/ÙÞê3E9FHGJIKF¥÷ÞäéÔÝ-ämÕ×ÖJ÷HL!MBNPOQERFSGJIKF!TUEVWGJI=Vý
íí+á-23ÞöüÞò


























ORYg\]zOZmO+c-Yg^JPÜcJe[O+^azO9P:5  7  ¦ ZNcTYg^a^JP2pB^aze[pÅ£z|{{5/P9e[p ^-L`P  , XkzpNXJ^JY~pmjPcJP{P2Y[XaP@n(Yg^k^JzO9P5   ¢    7 ¢:Y~pNn l/e[X-Xaz`{_DlNcJP2jP2n`P@n [_De~^-L`P2c7zpNXJ^JY[pNjP@Xeg^-Y~X-  !Ü^JLNP2XJPÅzpmXa^-Y~pNjP2X&ORY_
je[pB^JcJzNZ`^aPo^Je9zpNj2caP@Y~XJPT^-L`PNZNXJ_&l/P2cJz|e`n{|P@p`~^-L "Þ
 hplNY~cJ^azjZ`{Y~c2¢~zy~P@p   1  




BcaP@Yg^JP2cG^JLmY~peBc%P2±]ZNY~{m^ae% !Üz^JXznNP2Yg{¸Y~c-cazyYg{N^JzO9PTO9Y_R/P/Pe[cJP:^JzO9P % "Þ5 hp^JLNzX£Y_[¢g^JLNP:/c-Xa^
 , XzpmXa^-Y~pNjPoLmY~XcJP{P2Y~XJPT^azOP
 
 ?  @     
       
 
   
 
*]zpNjP´£P¯Y~cJP©e[pN{|_ zp[^JP2cJP2XJ^aP@n²zp²^JLNe[XJP³NZmXa_ªl/P2cJz|e`nNX!^JLmYg^!zpNj{Zmn`P2X(Yg{{  , XzpmXa^-Y~pNjP2X2¢:ÜcJe[O
^-LNYg^caP2{|P@Y~XJP2n³Yg^^azO9P 5   
 ?  @ ^aeÅ^-LNYg^£z^JL§Y[cJcJzyY~{%^azO9P 5   ¢£P7jY[p³zORO9P2n`zYg^JP{_´^-Y~~P
zpB^ae&Y[jje[ZNpB^:zp(^JL`P9jeBO9lmZ`^JY~^aze[p(eg¡^-L`PmZNXa_(l/P2cJz|e`n {P2p`[^JL(^-L`Pey[P2c-Yg{{
£eBcJB{e[Y~n!e~%Y~{|{5XJZmjL
zpNXJ^JY[pNjP@X¢`£:L`zjLzX         

    
 
5í
 »; "!º-¶; ! "!
	»µ~·  È¶¸µ NµÞ·& |µÞ·µ ¹6Rµ"!Þº %8'&`º¥µÞ· !Þºµ! Q@v




fhz^a^JP2coYg^T^JLNPzck¸cJXJ^TY[cJcJzyY~{" )ke£Py~P@c¢¼Yg^oO9e[XJ^eBp`{_           egd^-L`P2Oj2Y~pÅLmYy~PY





 ?  5 @  	 
  	      
; B 5     D        
           
KL`P({P2p`[^JL 9
 ?  @ egk^-L`PÅcJP2X-Z`{|^JzpN³NZmXa_¨l/P2cJze]n°caP2{Y~^azy~P!^ae¯^JLNP(nNP2Y~nN{|zp`P §jY[p¬^JLNP2p mP
je[ORlNZ`^JP2n!£z^JL!^JL`Poe[{|{e£zp`z^aP@cJY~^azy~PTe[c-OZN{Y 
   9 =< 	
 ?  @   	 
  	        9  
	
 ?  @  > 
     9  	
 ?  @               
          	  !év "








   
¦ pNjPo£PLNYy[PTnNP^aP@cJO9zp`P2n 9 
 ?  @ ¢N^JL`P£e[c-XJ^hjY~XJPcJP2X-l/e[pNXJP^JzO9PcJP{Yg^Jz|y[PT^Je   zX
 
 ?  @      
  
    
 9
 ?  @    $ 
­GzpNYg{{_~¢NY~j2jeBcJn`zp`9^ae  P2ORORY$/|Q[¢`^JL`P£e[c-XJ^hjY~XJPcJP2X-l/e[pNXJP^JzO9Pe~5^-Y~X- ¡zX
 
       
 ?  @ $  !$ "
­/e[cJ^JZNpNY~^aP2{|_[¢£Pn`eop`e~^Gp`PP@n^JeP2yY~{ZmYg^aP  
 ?  @ e[c5Yg{{   1  




)P2pNjP~¢]^JLNPTXJz|Bp`z|/jY[p[^yYg{Z`P2Xeg   Y[caPzp&^JL`PzpB^aP@cayY~{"!   
 9   
% 
    
! %­¸ZNca^-L`P2c-O9e[cJP~¢Bz|^
zX¡p`e[^¡n`z <j2Z`{^¡^aeXJPP^-LNYg^¡^-L`P{e]j2Yg{mORYg\]zORYoeg 9
 ?  @ Y~cJPe[ZNpmn9e[c%^-L`e[XJPyY~{ZNP2X%e~   XJZmjL^-LNYg^
zp ^-L`PY[cJcJz|yY~{4lNYg^J^aP2c-p ^-L`P2cJPzXY~^:{|P@Y~XJ^:e[pNPzpmXa^-Y~pNjPegdY^-Y~X-nNz¤½¼P2cJP2pB^:ÜcJe[O £z|^-LÅn`P2Y[n`{zp`P
P@±]ZNYg{%^Je /¢eBcoYg{{%^JY~X-]XY~cJP9XJ_`pNjLNcJe[p`eBZNX2¢ Èµ   
 ?  @  7 RKLNP2XJPRje[pNXJzn`P2c-Yg^Jz|eBpNXk{P^ZmXXJl/PP@n




Q$   --»  &  
   1V1 '!&o	& &R
wX:Yg{cJP2Y~nN_7OP@pB^aze[p`P@n&zp *BP2j^aze[p(vN¢`^-L`P ºº  %8'&`ºµ È¶ mµ  Èº ¶ÞµzX:YÜZNpNnNY[OP@pB^JYg{Y~X-lmP@j^egG^JL`P
LNe~{zXJ^azjRY~pNY~{|_`XJzX2wjje[c-n`zp`~{_~¢4Y!O9P2X-XJY~~P  zpNLNP2cJz|^-XTÜcaeBO z|^-XXaP@pNn`P2co^-Y~X-  ?  @ l/P2cJze]n³Y~pmn


















        ?  @ $  !  "
^-L`PORYg\]zOZmO+Y[O9e[p`!Yg{{5X-jP@pNY~cJz|eBX{z~P^JLmYg^X-L`e£:p zp ­Gz[ZNcJP$/¢¸zp £:L`zjL eBp`Pe`jj2ZNc-caP@pNjPe~
O9P@XJX-Yg[PY[cJcJz|y[P2XY~^k^azO9P 5    Y~pNnÅY~{|{e~^-L`P2cOP@XJX-Yg[P2X:Y[caPcaP2{|P@Y~XJP2n
¢/{|e`jY~{|{_(Y~pNnÅcJP2O9e[^aP{_~¢
XJ_`pNjLNcJe[p`eBZNXJ{|_§Y~pmn°Y~^9^-L`PzcORY\`zOZNO c-Yg^JP~  Y~^aP2cRzp°^JL`zX7XJP2j^Jz|eBp¬£P(£z|{{kn`zXJj2ZNX-X9LNe£^ae
/e[ZmpNn!^JL`PyYg{Z`P@Xeg   e[c£:L`zjL   ?  @ LNY[X^ae7/PTP2yYg{ZNYg^JP2n!zp 4d±]ZNY~^aze[p !  "Þ
*BzpNjPk^JLNPk^Jc-Y~pmXJO9zXJXJz|eBpReglNY[jgP2^JX%zXpNe[p]lNcJPP2ORl`^-Y~`{P~¢[zp7e[c-n`P2cd^aeP½¸P@j^Jz|y[P{_P2yY~{ZmYg^aP^JL`P
je[OROZmp`zj2Yg^Jz|eBp§n`P{Y_´e~:OP@XJX-Yg[P ³¢   ?  @ ¢%£Pe~{{e£ ^-L`P(Y~lNlNcJe[Y[jL´nNP2X-jcJz/P2n§zp² s-$ R£P
XJP2lmY~c-Yg^aP^-L`P±]Z`P@Z`zp`&Y~pmn ^JL`P^Jc-Y~pNX-O9zX-XJz|eBp!nNP{Y_]X:eg  [_!P\NY[j^a{_(meBZNpNn`zp`7^-L`Pje[OROZNpNz¤
j2Yg^Jz|eBp´n`P2{Y_©eg^JL`PR/c-XJ^








 	  ?  @                9 	  ?  @    1   $ 






^Je caP@Y~jL ^-L`P7p`P^£e[c-¸¢¼£:L`z|{P   zXo^JLNP9^JzO9P9e[coz^JXo^-cJY[pNX-OzX-Xaze[p´Y~pNn©e[cTz^JXlNcJe[lNY~[Y~^aze[p

 
 ÙÚÜà àháàhÚéÝÞø×ø æ÷¸äÔàTÚéàhø×àaÝÞÖàéÕ äÜäàhÚÙÞêäÔ@àoèàhÖÖ¥ÝàkìhÙâø×å7ßgàTÖè:ÝÞø×ø×àhÚdÕ êØ¼àoÝÞÚÜàÝÞßø×à:äÙáå&ÝèÕ×áÕ×èâè






 »; "!º-¶; ! "!














Mostly delayed token arrivals
at local communications adapter
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